Sensory neurons and their supporting cells located in the trigeminal, thoracic and lumbar ganglia differentially express markers of injury following intravenous administration of paclitaxel in the rat.
Paclitaxel-induced peripheral neuropathy is a sensory neuropathy that affects thousands of cancer patients each year as paclitaxel is commonly used to treat breast, non-small cell lung and ovarian cancer. To begin to define the type and location of sensory neurons most impacted by paclitaxel, we examined rat trigeminal ganglion, thoracic and lumbar dorsal root ganglion (DRG) 10 days following intravenous infusion of clinically relevant doses of paclitaxel. To define the population of cells injured by paclitaxel, we examined the expression of activating transcription factor-3 (ATF3), a marker of cell injury; to define the hypertrophy of satellite cells, we quantified the expression of the intermediate filament protein glial fibrillary acidic protein (GFAP); and to define the activation of macrophages, we examined the expression of the lysosomal protein CD68. Intravenous infusion of paclitaxel induced a significant increase of ATF3 in mainly but not exclusively large and medium sensory neurons in all sensory ganglia. An increase in both GFAP immunofluorescence in satellite cells and the number of activated macrophages occurred in lumbar>thoracic>trigeminal ganglia of paclitaxel-treated rats. This differential expression of cellular markers suggests that the largest sensory cell bodies with the longest axons are the most at risk of being injured by paclitaxel (size and length dependent pathology). These results provide a pathological basis for the anatomical distribution of paclitaxel-induced symptoms in patients receiving therapeutic regimens of paclitaxel.